02/09/2087 09:18 303-978-2323 



JOHNS MANVILLE 



PAGE 



04/31 



List Of claims; 

1. (CufTBntly amended) A bushing for receiving molten material from a bushing leg of a 
glass tank and for frberizing the molten material comprising at least two opposed 
sidewa/ls and at least two opposed end walls, a tip plate having at least 1600 orifices with 
or without the same number of hollow tips extending from a lower surface, the tip plate 
being attached to the sidewails and end walls, the bushing having a boxlike shape having 
at least four interior comers, an interior support structure comprising a plurality of 
intersecting or crossing internal support s with angles between the Intersecting snnnnrte 
at each intersection welded to a top surface of the tip plate for supporting the tip plate, 
and a screen In the bushing, the entire bottom of the screen resting on, or mounted near, 
the top of the Interior support structure, the i ntorior support otmcturo comprising a 
plu r al ity of intorpooting or croccing intornal oupperts with ong l oo botwoon the i ntorcoct l ng 
s upportc at e ach intorcoctlon . the interior internal support structure, in cooperation with 
the at feast one sidewall and the at least one end wall, fomiing at least 16 cells located 
between the bottom of the screen and the top of the tip plate, the screen having a 
plurality of screen areas containing holes through the screen with a screen ai^ above 
each of the cells, the hole area per unit screen area being different in some screen areas 
than In other screen areas to achieve more unifbrm tip plate temperature profile, the 
screen being located so close to the top of the interior support structure that the distance 
from the bottom of the screen to the top of the interior support structure is less than that 
at which lateral flow of molten glass from one cell to one or more adjacent cells becomes 
significant to maintaining optimizafion of tip plate temperature profile. 

2. (Currently amended) The bushing of claim 1 wherein the interior support stnjcture is 
made of a precious metal or e predous metal alloy and the screen is laying on the top of 
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a conventionaJ screen or on top of the interigr support structure, the conventional scr^n 
laying on top of the interior support structure. 

3. (Previously presented) The bushing of clam 1 wherein the interior support structure 
contains diamond shaped ceJJs and is also attached to the sidewalls and wherein the 
bushing has at least 1600 hollow tips. 

4, (Original) The bushing of claim 2 wherein the interior support structure contains 
diamond shaped cells and is also attached to the sidewails. 

6. (Cun^ntly amended) The bushing of claim 1 wherein some supports that aro port of 
the interior support structure enter the interior comers of the bushing. 

6. (Currently amended) The bushing of claim 2 wherein some supports «iat are part of 
the interior support structure enter the interior comers of the bushing, 

7. (Cun-ently amended) The bushing of claim 3 wherein sorng supports that are part of 
the interior support structure enter the interior comere of the bushing. 

8. (Original) The bushing of claim 1 wherein the bushing contains at least 32 cells 
between the screen and the lip plate. 

9. (Original) The bushing of claim 2 wherein the bushing contains at least 32 cells 
between the screen and the tip plate. 

1 0. (Original) The bushing of claim 3 wherein the bushing contains at least 32 cells 
between the screen and the tip plate. 
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1 1 . (Original) The bushing of daim 1 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen areas that are closest to a lengthwise centerline of the screen. 

12. (Original) The bushing of claim 2 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen areas that are closest to a lengthwise centerline of the screen. 

1 3. (Original) The bushing of claim 3 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that Is substantially greater than that of the 
screen area that is closest to a lengthwise centerline of the screen. 

14. (Original) The bushing of claim 4 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that Is substantially greater than that of the 
screen area that is closest to a lengthwise centerline of the screen. 

15. (Original) The bushing of claim 5 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is closest to a lengthwise centerline of the screen. 

16. (Original) The bushing of daim 6 wherein a screen area dosest to each corner of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is dosest to a lengthwise centerline of the screen. 
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1 7. (Original) The bushing of claim 7 wherein a screen ar«a closest to each comer of the 
bushing has a hole area per unit screen area that is substentially greater than that of the 
screen area that is closest to a lengthwise oenterline of the screen. 

18. (Original) The bushing of claim 8 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that Is substantially greater than that of the 
screen area that is closest to a lengthwise centerflne of the screen. 

10. (Original) The bushing of claim 9 wherein a screen area closest to each comer of the 
bushing has a hole area per unit screen area that is substantially greater than that of the 
screen area that is closest to a lengthwise centertine of the screen. 

20. (Original) The bushing of claim 10 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that Is closest to a lengthwise centerline of the screen. 

21. (Original) The bushing of claim 1 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centertine of the screen. 

22. (Original) The bushing of daim 2 wherein screen areas nearest an end wall of the 
bushing have a substantiaiiy higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

23. (Original) The bushing of claim 3 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 
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24. (Original) The bushing of claim 4 whem.n screen areas nearest an end waJl of the 
bushing have a substantially higher hole area per unit screen ar^a than screen areas 
closest to a lengthwise centerline of the screen. 

25. (Original) The bushing of claim 5 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 

26. (Original) The bushing of claim 6 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centeriine of the screen. 

27. (Original) The bushing of dalm 7 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centeriine of the screen. 

28. (Original) The bushing of claim 8 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centeriine of the screen, 

29. (Original) The bushing of claim 9 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise center line of the screen. 

30. (Original) The bushing of claim 10 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 
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31. (CuiTently amended) ^VbysWfl^fe.^ A bushing for receiving molten material fwm a 
bushing leg of a glass tank and for fiberiang the molten material comprising at least two 
opposed sidewalls and at least two opposed end walls, a tip plate having at least 1500 
orifices with or without the same number of hollow tips extending from a lower surface, 
the tip plate being attached to the sidewalls and end walls, the bushing having a boxlike 
shape having at least four interior comers, an interior support stmcture comorisinq ^ 
plurality of intersecting or crossinn inte r nal suDDorts with angles between the intfimprting 
supports at each intefsectfon welded to a top surface of the tip plate for supporting the tip 
plate, and a screen In the bushing with the entire bottom of the screen resting on. or 
mounted near, the top of the interior support stnicture, tho intorior cupport ctru&ttire 
ee mprining n pl i ir nllty of int o rcGcU r ig or uu os i ng intornal cuppo rt. ? w i th anglos botwoon - 
t>» 6 int e rsoct i rtg G uppo f to at oaoh i ntoroootiOFi T the interior internal support structure, in 
cooperation with the at least one sidewall and the at least one end wall, forming at least 
32 cells located between the bottom of the screen and the top of the tip plate, the screen 
having a pluralily of screen areas containing holes through the screen with a screen ai%a 
above each of the ceils, the hole area per unit screen area being different in some screen 
areas than in other screen areas to achieve more unifomi tip plate temperature profile, 
the screen being located so close to the top of the interior support structure that the 
distance from the bottom of the screen to the top of the interior support structure is less 
than that at which lateral flow of molten glass from one cell to one or more adjacent cells 
becomes significant to maintaining opbmizatlon of tip plate temperature profile. 

32. (Currently anrwnded) The bushing of claim 31 wherein the interior support structure is 
made of a precious metal or a precious metal alloy and the screen, is laying on the top of 
a conventional screen or on top of the inteno!: support structure, the conventional screen 
laying on top of the Interjp r support structure. 
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33. (Previously presented) The bushing of cJaim 31 wherein the interior support stmcture 
contains diamond shaped cells and is also attached to the sidewalls and wherein the 
bushing has at feast 1600 hollow tips. 

34. (Original) The bushing of claim 32 wherein the interfor.support structure contains 
diamond shaped cells and is also attached to the sidewalls. 

35. (Original) The bushing of claim 31 wherein supports that are part of the interior 
support structure enter the Interior comers of the bushing. 

36. (Original) The bushing of claim 32 wherein supports that are part of the interior 
support structure enter the Interior comers of the bushing. 

37. (Original) The bushing of claim 33 wherein supports that are part of the Interior 
support structure enter the interior comers of the bushing. 

38. (Original) The bushing of claim 31 wherein the bushing contains at least 34 cells 
between the screen and the tip plate, 

39. (Original) The bushing of claim 32 wherein the bushing contains at least 34 cells 
between the screen and the tip plate. 

40. (Original) The bushing of claim 33 wherein the bushing contains at least 34 cells 
between the screen and the tip plate. 
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41 . (Original) The bushing of claim 31 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that Is substantially greater than that of 
the screen areas that are closest to a lengthwise centerline of the screen. 

42. (Original) The bushing of claim 32 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen areas that are closest to a lengthwise centerline of the screen. 

43. (Original) The bushing of dalm 33 wherein a screen anaa closest to each comer of 
the bushing has a hole area per unit screen area that Is substantially greater than that of 
the screen area that is closest to a lengthwise centeriine of the screen. 

44. (Original) The bushing of claim 34 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that fs substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

45. (Original) The bushing of claim 35 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centeriine of the screen. 

46. (Original) The bushing of claim 36 wherein a scrsen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centeriine of the screen. 

47. (Original) The bushing of claim 37 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 
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48. {Original) The bushing of claim 38 wherein a screen area closest to each comer of 
the bushing has a hole area per unrt screen area that is substantially greater than that of 
the screen area that is dosest to a lengthwise centerline of the screen, 

49. (Original) The bushing of claim 39 wherein a screen area closest to each corner of 
the bushing has a hoi© area per unit screen area that is substantially grsater than that of 
the screen area that Is closest to a lengthwise centerline of the screen. 

50. (Origlnat) The bushing of claim 40 wherein a screen area closest to each comer of 
the bushing has a hole area per unit screen area that is substantially greater than that of 
the screen area that is closest to a lengthwise centerline of the screen. 

51. (Original) The bushing of claim 31 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 



SZ (Original) The bushing of claim 32 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen, 

53. (Original) The bushing of claim 33 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerline of the screen. 
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54. (Original) The bushing of claim 34 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centerlina of the screen. 



55. (Original) The bushing of claim 35 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise oenterline of the screen. 



56. (Original) The bushing of claim 36 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than scr«en areas 
closest to a lengthwise centerline of the screen. 



67. (Original) The bushing of daim 37 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centertlne of the screen. 



58. (Original) The bushing of claim 38 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centertlne of the screen. 

59. (OriginaJ) The bushing of dalm 39 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise center line of the screen. 

60. (Original) The bushing of claim 40 wherein screen areas nearest an end wall of the 
bushing have a substantially higher hole area per unit screen area than screen areas 
closest to a lengthwise centertlne of the s&een. 
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61 . (Currently amended) A method of making a bushing for ) Abuching -fe F receiving 
molten material from a bushing leg of a glass tank and for fiberizing the molten material, 
the bushing comprising at least two opposed sidewalls and at least two opposed end 
walls, a tip plate having at least 1600 orifices with or wfthout the same number of hollow 
tips extending from a lower surface, attaching the tip plate to the sidewalls and end walls, 
the bushing having a boxlike shape having at least four interior comers, vwelding an 
interior support stmcture comprising a pluralitv of intersectino or crossing intemal 
supports with ancles between the in tersecting supports at each intersection to a inp 
surface of the tip plate to support the tip plate in operation, the bushing having a screen 
in the bushing nesting on or mounted near the top of the interior support structure, 4he- 
I nt e rior support otructur e oomprioing a p l urality of intorsocting or oros i sing i ntomal 
st ipport s with -a ng le s botwoon tho int e r se cting aupportc at oach intorcoction , the Internal 
support structure, in cooperation with the at least one sidewall and the at least one end 
wall, forming at least 16 cells located between the bottom of the screen and the top of the 
tip plate, the screen having a plurality of screen areas containing holes through the 
screen with a screen area above each of the cells, adjusting the hole area per unit screen 
area above each cell to achieve more untfonn tip plate temperature profile, and attaching 
the screen such that the entire bottom of the screen is so close to the top of the interior 
support stmcture that the distance from the bottom of the screen to the top of the Interior 
support structure is less than that at whteh lateral flow of molten glass from one cell to 
one or more adjacent cells becomes significant to maintaining optimization of tip plate 
temperature profile. 



62. (Currently amended) The method of claim 61 wherein the interior support stmcture is 
made from a precious metal or a precious metal alloy and the screen is placed In contact 
with the top of a conventional screen or on top of the intetigr support stmctur*. the 
conventional screen laying on top of the Interior support structure. 
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63. (Previousry presented) The rr^ethod of claim 61 wherein the Interior support structure 
is made to contain diamond shaped ceHs. and is also attached to the sidewalls by welding 
and wherein the bushing is fabricated to have at least 1600 tips. 

64. (Original) The method of claim 62 wherein the interior support structure is made to 
contain diamond shaped ceils and is attached to the sidewalls by welding. 

65. (Original) The method of daim 61 wherein supports that are part of the Interior 
support structure are made to enter the Interior comers of the bushing. 

66. (Original) The method of claim 62 wherein supports that are part of the interior 
support structure are made to enter the interior corners of the bushing. 

67. (Original) The method of claim 63 wherein supports that are part of the interior 
support stnjcture are made to enter the interior comers of the bushing. 

68. (Original) The method of daim 61 wherein the internal support structure is made to 
contain at least 32 cells between the screen and the tip plate. 

69. (Original) The method of daim 62 wherein the internal support stnjclure is made to 
contain at least 32 cells between the screen and the tip plate. 

70. (Original) The method of claim 63 wherein the internal support stnJCture is made to 
contain at least 32 cells between the scr^n and the tip plate. 

71-80. (Cancelled) 
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